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AFFIDAVIT Under 
37 CFR 1.132 

STATE OF MICHIGAN) 

) ss. 
County of Midland ) 

I, Gilbert C. Bouquet declare and state: 

I am a citizen of Belgium, and reside at Gent, Estafetteweg 14. 

I received a Bachelor Degree in Chemistry from The University of Gent in 
1980; that I received a Master degree in Chemistry from The University of Gent in 
1982; and that I received the degree of Doctor of Philosophy in Polymer Chemistry 
from The University of Gent in 1988. 

I joined Dow Benelux NV in Terneuzen, Netherlands as a Research Chemist in 
Terneuzen in 1987, and currently I am a Senior Research Specialist within the 
Performance Plastics Business of The Dow Chemical Company; 
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I have 18 years of experience with acrylonitrile, butadiene, and styrene 
terpolymers (ABS), including (i) their composition, (ii) their methods of preparation, 
(iii) their use in various articles of manufacture, and (iv) the measurement and 
interpretation of their various properties. 

I have presented herein below a correlation between molecular weight (Mw) 
and solution viscosity for butadiene rubbers used in the Examples of the present 
invention, values reported in the prior art, and values determined by Dow. 

Solution Viscosity versus Molecular Weight For Diene Rubbers 

The molecular weights and solution viscosities for the rubbers used in the 
Examples of US Application Serial No. 10/543,121 are as follows: 



Example Rubber Mw Solution 

(kg/mole) Viscosity (cps) 

1 A 93000 10 

2 B 135000 25 

3 C 193000 33 

4 E 115000 24 

5 F 90000 10 



The molecular weights and solution viscosities for the rubbers reported in JP 
4-88006 (Table 1) and determined by Dow Chemical on two commercial rubbers is as 
follows: 

Solution 

Mw Viscosity (cps) wt% Styrene 



Reported in JP 4-88006: 
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Dow analysis of commercial rubbers: 




STEREON 205 140000 


10 


30 


JT-42 200000 


20 
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STEREON™ 205 is a 25wt% styrene/75wt% butadiene block rubber commercially 
available from Firestone with a Mw of 140,000 and JT-42 is a 5wt% styrene/95wt% 
butadiene block rubber commercially available from Asahi with a Mw of 200,000 
kg/mole. 

The data is represented graphically below in Figure 1: 
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▲ Examples 1 to 5 

■ JP 4-88006 

• Dow's measurements 
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Further, I have conducted and supervised the following test in order to 
determine, and evaluate the resulting properties, especially gloss, of an ABS resin 
manufactured from a functionalized rubber having a specific solution viscosity. 



Comparative Example A 

A continuous polymerization apparatus composed of three 2.4 liter plug flow 
reactors connected in series, wherein each plug flow reactor is divided in three zones 
of equal size, each zone having a separate temperature control and equipped with an 
agitator (temperature settings of 107/1 10/1 14°C with an agitator speed of 120 rpm; 
1 14/1 16/120°C with an agitator speed of 120 rpm; 125/140/150°C with an agitator 
speed of 30 rpm respectively), is continuously charged with a feed composed of 12 
parts by weight of a functionalized rubber, 55.5 parts by weight of styrene, 17.5 parts 
by weight of acrylonitrile and 15 parts by weight of ethyl benzene at a rate of 900 g/hr. 
The initiator, l,l-di(t-butyl peroxy) cyclohexane and is added to the top of the first 
reactor. N-dodecylmercaptan (nDM)(chain transfer agent) is added to optimize the 
rubber particle sizing and the matrix molecular weight. The functionalized rubber is a 
styrene/butadiene rubber containing 20 weight percent styrene, functionalized with 
2,2,6,6-tetramethyl-l-[l-[4-(oxiranylmethoxy)phenyl]ethoxy]-piperidine and having a 
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solution viscosity of 52 cps. After passing through the 3 reactors, the polymerization 
mixture is guided to a separation and recovery step using a preheater followed by a 
de volatilizing extruder. Finally the molten resin is stranded, cooled and cut in 
granular pellets. 

Solution viscosity is measured in 5 wt. percent solution in styrene at 25°C. 
RPS (rubber particle size) is measured using Coulter Counter (20|im orifice). 
SB (styrene-butadiene) block copolymers are produced according to the process 
described in US Patent 5,721,320 (Priddy). 

Intrinsic Gloss is determined by 60° Gardner gloss on specimens prepared 
from molded samples, 30 minutes after molding, according to ISO 2813 with "Dr. 
Lange RB3" reflectometer. 

Intrinsic gloss specimens were molded on an a DEMAG injection molding 
machine model D 150-452, having the following molding conditions: Barrel 
temperature settings of 210, 215, and 220°C; Nozzle temperature of 225°C, Mold 
temperature of 30°C; Injection pressure: 1500 bar; Holding pressure 50 bar; Holding 
time 6 seconds; Cavity switch pressure: 200 bar; Cooling time: 30 seconds; and 
injection speed: 10 cubic centimeters per second (cm 3 /s). 

The dimensions of the molded plaque are 64.2 mm x 30.3 mm x 2.6 mm. 
Intrinsic gloss is measured in the center of the plaque on the surface at which the 
pressure is measured. The materials are injected through one injected point located in 
the middle of the short side of the mold. During injection molding, the injection 
pressure switches to holding pressure when the cavity pressure reaches the pre-set 
value. The pressure transducer is located at a distance of 19.2 mm from the injection 
point. 

The polishing of the mold is according to SPI-SPE1 standard of the Society of 
Plastic Engineers. 

The following Table contains further details with respect to run conditions 
(different initiator and/or chain transfer agent amounts) and properties. From the 
Table it is obvious that the RPS is larger for Comparative Example A having a 
functionalized rubber with a solution viscosity greater than 50 cps than Examples 1 to 
3 in the application in which the rubbers have a solution viscosity less than 50 cps, the 
larger particle size is reflected in a lower intrinsic gloss. 



Comparative Example A 



Run 



Initiator 

topRl 

(ppm) 



nDM nDM 

topRl topR2 

(ppm) (ppm) 

250 1000 

250 1200 

250 1200 

200 1200 

150 1600 



RPS 

()Llm) 



Intr.Gloss 

(%) 



1 

2 
3 
4 
5 



100 

100 

90 

90 

90 



0.61 
0.63 
0.66 
0.59 
0.75 



67 
64 
66 
69 
61 
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Conclusions 

(1) From the data presented in Figure 1, a rubber having a Mw of 3930 
kg/mole would have a solution viscosity significantly lower than 5 cps. 

(2) An ABS produced by the process of the invention with the exception that 
the solution viscosity of the functionalized rubber is outside the range of from 5 to 
less than 50 cps does not provide the desirable higher gloss as do ABS products made 
by the process of the present invention that utilize functionalized rubbers having a 
solution viscosity within the claimed range of from 5 to less than 50 cps. 

Further affiant sayeth not. 




)ert C. Bouquet 

Sworn to and subscribed before me this (o day of, <u . 2007. 



CSEAKX *Subscribing Witness Affidav 

Execution Form attached 
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FORM 882 Dow Case No. 62723A 

SUBSCRIBING WITNESS 
AFFIDAVIT OF EXECUTION 

I, Sultan Erikci-Yilmaz 

Whose full post office address is: 

Coehoomstraat 5 
4551 HW Sas van Gent 
The Netherlands 



Make oath and say that I was personally present and did see: 
Gilbert Bouquet 



known or identified to me to be the individual(s) described in and who 
executed the foregoing document 

Affidavit 

and acknowledged the same as a free act and deed for uses and 
purposes therein expressed. 



Signed at: Terneuzen 



On this 10 day of October , 2007. 
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